ALGEBRAIC MANIPULATION 



Highest Common Factor (H.C.F.) 


If two or more algcbraic 
expressions are given then thcir common 
factor of highest powcr is called the H.C.F 
of thc expressions. 


Leâst Common Multiple (L.C.M) 


If an algebraic expression p(x) is 
exactly divisible by two or more 
expressions, then p(x) is called the 
Common Multiple of the given 
expressions. The Least Common Multiple 
(L.C.M) is the product of common factors 
together with non-common factors of the 
given expressions. 



We can find H.C.F of given 
expressions by the following two methods. 

(i) By Factorization 

(ii) By division 


H.C.F. by Factorization 


Find the H.C.F of the following 
polynomials. 

x — 4, x 2 + 4x+ 4, 2x~ + x — 6 


Solution 


By factorization, 
x 2 - 4 = ( x + 2) ( x - 2) 
x + 4x H - 4 = (x + 2) = (x + 2) (x + 2) 

2x 2 +x- 6= 2x 2 +4x— 3x— 6=2x(x+ 2) - 3(x+ 2) 
= (x+2)(2x— 3) 
Common factors = x + 2 


H.C.F = x + 2 

ÎTWIailüiHWIiBl 


Use division method to find the 
H.C.F. of the polynomials 

p(x) - x 3 - 7x 2 + 1 4x - 8 and 
q(x)=x? — 7x+6 


Solution 


x -7x+6 


t 

Herc the 
factorized as 




x 3 — 7x 2 +14x-8 


+ X' 


% 


7x +6 

\\ ' 


— 7x 2 +21x-14 
remainder can be 


-7x 2 +21x— 14=-7(x-3x+2) 

We ignore —7 because it is not 
common to both the given polynomials 

and consider x 2 -3x+2 . 


x+3 

x 2 -3x+2 x 3 +0x 2 -7x+6 

+ x 3 — 3x 2 +2x 
- + 

3x 2 — 9x + 6 

3x“ -9 a -f 6 
+ - 

0 

Hence H.C F of p(x)andq(x) is 
—3x F 2 







Find the L.C.M of p(x)=\2(x 3 — y 3 ) and q(x)=S(x 3 —xy 2 ) 


Solution 


By prime factorization of the given expressions, we hâve 
p(x ) = 1 2(jc 3 - y 3 )=2 2 x3x(x- y)(x 2 + xy+ y 2 ) and 

q(x) =8(x 3 - jcy 2 )=8x(x 2 -y 2 ) = 2 3 x(jt+y)(jc- y) Hence L.C.M. of p(x) and q(x), 
2 3 x3xx(x+y)(x-y)(x 2 +xy+y 2 )=24x(x+y) (jc 3 -y 3 ) 


Relation between H.C.K and L. C . \ I 


iMWIUI 


By factorization, find (i) H.C.F (ii) L.C.M of p(x)=U(x 5 -x 4 ) and 


q(x)=S(x 4 -3x 3 +3x“)- Establish a relation between p(x), q(x) and H.C.F and L.C.M of 
the expressions p(x) and q(x) . 


Solution 


Firstly, let us factorize completely the given expressions p{x) and q(x) into 
irreducible factors. We hâve 
p(x) = l2(x 5 -x 4 )=12x 4 (x-\)=2 2 x3xx 4 (x-l)and 
q(x) = S(x 4 -3x 3 +2x 2 )=&x 2 (x 2 -3x+2)=2 3 x 2 (x-l)(x-2) 

H.C.F. of p(x) and q(x) = 2 2 jc 2 (*-1)=4x 2 (j*r— 1) 


a 


c 


qyx) into 


L.C.M of p(x) and q(x) - 2 3 x3xx 4 (jc-1)(jc-2) 

Now p(x) q (x) = 12 x 4 (x - 1) x 8 x 2 (x - 1) (x - 2) 

= 96 x 6 (x-1) 2 (x - 2) (i) 

and (L.C.M) (H.C.F) 

= [2 3 x 3 x x 4 (x - 1) (x - 2)J [4 x 2 (x - 1)] 

= [24 jc 4 (x — 1 ) (x - 2)] [4 x 2 (x -1 )] 

= 96x 4 (x-l) 2 (x-2) (ii) 

From (i) and (ii) 

L.C.M x H.C.F = P(x) x q(x) 


Note 


(2) If L.C.M, H.C.F and one of p(x) 


( 1 , L .c. M = 

H.C.F 

HC F= /■>(*)* <?(*) 
L.C.M 


or q(x) are known, then 


p(x) 

q{x) 


L.C.MxH.C.F 

<?(x) 

L.C.M xH.C.F 
P (x) 



Find H.C.F of the polynomials, 
p(x ) = 20(2x 3 4-3x 2 -2x) 

q( x) - 9(5x 4 4-40x) 

Then using the above fonnula (I) find the L.C.M of p(x) and q(x ) . 


Solution 


We hâve 


p(x) — 20(2x 3 +3x 2 -2x)=20x(2x 2 +3x-2) 

= 20x(2x 2 + 4x - x - 2) = 20x[2x (x 4- 2) - (x 4- 2)] = 20x(x 4 - 2) (2x - 1) = 2 2 x 5 x x(x 4- 2) (2x - 1) 
q(x) = 9(5x 4 4-40x)=45x(x 3 -t-8) = 45x|jx 3 )4-(2) 3 ] 

= 45x(x4-2)(x 2 -2x4-4)=5x3 2 xx(x4-2)(x 2 -2x4-4)Thus H.C.F of p(x) and 


q(x) is: 

= 5x(x4-2) 


Now, using 
We obtain 
L.C.M. 


the formula L.C.M. 


p(x)xg(x) 

H.C.F 


2" x5xx( x4- 2)(2x -I)x5x3 2 x x(x + 2)(x 2 - 2x+ 4) 

— 

5x(x4-2) 



4x5x9xx(x+ 2) (2.x -1) (x 2 - 2x+ 4) 
1 80x (x + 2) (2x - l)(x 2 - 2x+ 4) 



Find the L.C.M of 

/?(x)=6x 3 -1 x 2 — 21 x +8 and 

</(x)=6x 3 +17x 2 +9x-4 


Solution 


We hâve, by long division, 

1 

6x 3 - 7x 2 - 27x + 8)6x 3 +17x 2 +9x-4 

6x 3 -7x 2 -27x+8 
- + + 

24x 2 4-36x-12 

But the remainder 24x 2 4-36x-12 


= 12(2x z 4-3x-1) 

Thus, ignoring 12, we hâve 

3.x -8 

2x 2 4-3x-ljôx 3 - 7x 2 -27x4-8 
6x 3 4- 9x 2 -3 a: 

- - 4- 

-16x 2 -24x4-8 
-16x 2 -24x4-8 
+ "h ~ 

o 

Hence H.C.F of p(x) and q(x) is 
= 2x 2 4-3x-l 





x 2 + 6x - 27 = x 2 — 3x + 9x — 27 
= x(x-3) + 9(x-3) 

= (x-3)(x + 9) (ii) 

2jc 2 -18 = 2(jc 2 —9) 

= 2[(x) 2 -(3) 2 ] 

= 2(x + 3)(x-3) (iii) 

Frorn (i), (ii) and (iii) 

Common factors = (x-3) 

HCF = x- 3 

iii) x i - 2x 2 + x, x 2 + 2x - 3, x 2 + 3x - 4 
Sd' B y factorization 
^ \ -Ix - x = x(x 2 - 2x + 1 j 

= x(x 2 -x-x+i) 

= x[x(x-l)-l(x-l)] 

= x(x-l)(x-l) (i) 

f +2x-3 = x 2 -x+3x-3 
= .jc(.x:— !) +• 3(jc — 1) 

= (x-])(x+3) 

r +3.r-4 = x 2 - x + 4.x - 4 
= x(x-l)+4(x-l) 

= (x-l)(x+4) (iii) 

From (i), (ii) and (iii) 

Common factors: x-l 
HCF -x-1 

iv) 18(x 3 +9x 2 +8x), 24 (x 2 -3x + 2) 
Sol: By factorization 
18(.r -9x 2 + 8x) = 1 8x(x 2 -9x+ 8) 

=l8x(x 2 - x— 8x+ 8) 

= !8x[x(x-l)— 8(x — l)] 



= 2x3x3 x{x — l)(.r-8) (i) 

24(x 2 -3x+2) = 

24(x 2 - x-2x + 2) 

= 2x2x2x3^x(x— l)-2(x- 1)] 


= 2x2x2x3(x-l)(x— 2)....(ii) 
From (i) and (ii) 

HCF = 2x3(x— 1) 

= 6 (x-l) 


v) 36(3x 4 +5x 3 -2x 2 ), 54(27x 4 -x) 

Soi: By factorization 

36 (3x 4 + 5x 3 - 2x 2 ) = 36x 2 (3x 2 + 5x - 2) 


= 36x' (3x' -#-6x — x — 2 J 
= 36x 2 j^3x(x+2) — I (x + 2)] 
- 2x2x3x3x.x(x+2)(3x-l) 
54(27 x 4 - x) = 54x(27x 3 - 1) 
|=54x[(3x) :i -(l) 3 ] * 

= 54x(3x-l)[(3x) Z +(3x)(l) + (l) 2 ] 

= 2x3x3x3x(3x-l)(9x 2 +3x + l) ... 
From (i) and (ii) 



(ü) 


Common factors = 2,3,3,x,(3x-l) 

HCF = 2x3x3x(3x-l) 

= 18x(3x- 1) 

Q3. Find the H.C.F of the following 
by division methal. 

i) p(x) — x' 1 +3x 2 — 16x + 12, q{x) = x i -rx 2 — 10x+8 

1 _ 

Sol: x ! + x 2 - 1 Ox + 8 jx 3 + 3x 2 -16x+12 
— x’ ±x 2 +10x±8 


2x 2 — 6x+4 


Dividing remaindcr by 2 


x — 3 jc + 2 

jc+4 

x 2 -3x+2j / t^ + jc 2 -10jc+8 

—0 + 3x 2 ±2x 

0? -0x+$ 

-00Z !^± /_ 


0 

Hence HCF = x 2 -3* +2 

ii) />(*) = jc 4 + jc 1 - 2jc 2 + x- 3, 

q{x) = 5x? +3X 1 -Y1x+6 

x±2 

5-ï 3 +3** -I7jc+6 Jx* +x'-2x 2 +x-3 


x5 

0 +5x> -U)x 2 +Sx-15 
-^^±3p +17 x 1 ±6x 


(Multiptyirigby5) 


2x'+7x 2 -x-\5 


^ (MultipîymgbyS) 

ja^+35jc 2 -5^-75 

-J ftt 3 '± fac 2 ?34j:±12 
29x J + 29 jc— 87 

Divided by 29 

jc 2 +;c— 3 

5 jc -2 

* 2 + x - 3 j 0 ' + 3jc 2 -17jc+6 

00 ±5x 2 + 15;c 

00-0 + X 

00 +0±^ 

0 

Hence H.C.F = jc 2 +jc- 3 
iii) p{x)~ 2x s - 4x 4 - 6jc, 

q(x) = x 5 +x 4 -3x 3 -3x 2 


2 

x 5 +x*~ 3r’ - 3x^0 ~ 4x 4 - 6jc 

00 _ + 2 jc 4 +6 jc 3 + 6 jc 2 

-6 jc 4 + ôjc 1 +6 jc 2 -6 a 

Dividing by - 6 



4 3 2 

a; -x -x +x 

x + 2 

x 4 - X 3 - X 2 + xjpf + JC 4 - 3jc ? - 3jc 2 

-0 + x 4 + JC 3 + JC 2 

30 — 30 —4x 2 

00 + 30 + 2 x 2 ± 2x 

—2.x 2 - 2x 

Dividing by - 2 

x 2 +JC 

x 2 - 2x+l 

x 2 +xJ07^77x 

70 ±jt 3 
00 — x 2 + x 
00 + 2jc 2 

0 + / 

±/_±/ 

0 

Hence H.C.F= jc 2 +jc = jc(jc+1) 

Q4. Find the L.C.M of the following 
expressions: 

i) 39 x 1 y 3 z and 9Lc 5 yV 

Sol: By factorization 

39.c 7 y 3 z — 13x3 x.x.x.x.x.x.x.v. y~y.z. 

91 x 5 y 6 z 7 =13x7 x.x.x.x.x.y.y.y.y.y,y.z,z.z.z*Z-Z>Z 

Hence L.C.M = 

13x3x7. x . x ,x.x .a* . x . jc . y. y. y. y y- y . z . z*z>z-z*z*z 

= 213x 1 y ( ‘z 1 

ii) \Q2xy‘z, 85,c 2 yz and 187jxyz 2 
Sol: By factorization 

102.*y 2 z = 2x3xl7jc.y.y.z 

85jc 2 yz = 5xl7jc.jc.y.z 

\%lxyz 2 = Ux.llx.y.z.z 




Hence L.C.M = 17x1 Ix5x3x2 .x.x.y.y.z.z 
= 5610x 2 y 2 z 2 

Q5. Find the L.C.M of the following 
expressions by factorization: 

i) x 2 -25x+100 and x 2 -x-20 

Sol: By factorization 

x 2 - 25x + 100 = x 2 - 5x - 20x4-100 
= x(x-5)-20(x-5) 

= (x-5)(x-20) (i) 

x 2 -x-20 = x 2 -5x4-4x-20 
= x(x-5)-f4(x-5) 

= (x-5)(x 4-4) (ii) 

From (i) and (ii) 

L.C.M =(x-5)(x-20)(x+4) 

ii) x 2 4-4x4-4, x 2 -4, 2x 2 4-x-6 

Sol: By factorization 

x 2 4-4x 4-4= x 2 4- 2x4- 2x4-4 


= x(x4-2)4-2(x4-2) 

= (x4-2)(x 4-2) (i) 

*■ \0kJ 

= (x4-2)(x-2) (ü) 

2x 2 4-x-6 = 2x 2 4-4 x-3x-6 
= 2x(x4-2)-3(x4-2) 

= (x+2)(2x-3) (iü) 

From (i), (ii) and (iii) 

LCM =(x4-2)(x-f2)(x-2)(2x-3) 

= (x4-2) 2 (x-2)(2x-3) 

iii) 2.(x 4 -y 4 ), 3(x 3 4-2x 2 y-xy 2 -2y 3 ) 
Sol: By factorization 


2 (^-/) = 2 

- -J 


= 2(x 2 4- y 2 )(x 2 — y 2 ) 

= 2(x 2 4- y 2 )(x4-y)(x — y) (j) 

3(x’ +2X L y-xy 2 -2y i ')=3[x 2 (x+2y)-y 1 (x+2y}'] 
= 3(x4-2y)(x 2 — y 2 ) 

= 3(x4-2y)(*4-y)(.x-j) (») 

From (i) & (ii) 

L.C.M = 

2x3(x-t- y)(x — y)(x 2 4- y 2 )(x4- 2y) 
= 6(x 4 — y 4 )(x4-2y) 

iv) 4(x 4 -l),6(x 3 -x 2 -x4-l) 

Sol: By factorization 
4(V-l) = 4[(^) J -(l)^ 

=4(* J +l)(* I -l)^OPÇ\ 

= 2x2(^ 2 +l)[(j:) 2 -(l) 2 ] 

- 2x2(x 2 4-l)(x4-l)(x-l) (i) 

6(x 3 -x 2 -x4-l) = 6[x 2 (x-l)-l(x-l)] 

= 6(jt-1)(x 2 -1) = 2x3(*-l)[(,) 2 -(l) 2 ] 

= 2x3(x-l)(x-l)(x4-l) ....(ii) 
From (i) & (ii) 

LCM= 2x2x3(x4-l)(x-l)(x 2 4-l)(x-l) 

= 12(x 4 -l)(x-l) 

Q6. For what value of k is (x4-4), 

the H.C.F of x 2 +x-(2k + 2) and 

2x 2 4- fcc- 12? 

Sol: k = ? 

p(x) = x 2 4 -x-(2â: 4-2) and 
<?(x) = 2x 2 4-fcc-12 

As given that x4-4 is HCF, so/?(x) and 
#(x) will be exactly divisible by (x4-4) 



-T — 3 

x + 4)^ + x-(2k + 2) 

± 4x 

^3x-( 2k + 2) 

j3x + 12 
12- (2k + 2) 

= 1 2 - 2* - 2 
= 10 - 2 * 

As /?(x) is exactly divisible by jc + 4, so, 

10-2* =0 
10 = 2 * 

I ?=* 

2 

* =5 

Q7. If (x + 3)(x-2) is the H.C.F of 

= (^ + 3)(2a: 2 -3+ + *) and 

tf(x) = (x-2)(3x 2 +7x-l), find * and 

L 

Sol: * = ? and l = ? 

As (x+3)(x-2) is the H.C.F, so p(x) 

and </(x) will be exactly divisible by 

(x + 3)(x— 2)i.e., — — has remainder 

1 7/CF X 

zéro. 




t.e 


j^K^(2 x 2 -3 x + *) = 2x^ - 3x + * 
j^P+<^f(x-2) jc -2 

2*+ 1 


x-2j2A J -3jt + À: 
±2x 2 + 4x 

.t + * 

±x+2 
* + 2 

As remainder = 0, then 

* + 2 = 0 


*=— 2 


</(x) 

and — — has zéro remainder 

HCF 

jjC^gy(3x z +7x-/) _ 3x 2 + 7x - / 


(x + 3)^^ 


x+ 3 
3x— 2 


Q8 


x + 3]>f +7x-l 

±9x 
^2x -/ 

> 2 x ^+6 
-/ + 6 

As remainder - 0 
— / + 6 = 0 
-/ = -6 

The LCM and HCF of two 
polynomials p(x) and q(x) are 

2(x 4 -l) ant^ J jFfT (x 2 +l) 
respectively. Tf />(x) = a: 3 +x+ 1 , 
find q(x). 

LCM =2(x 4 -l), 

HCF = (x + l)(x 2 + l) 

P (xj = X' + X~ + X + 1, Cj (x) = ? 

p(x)xq(x)~( LCM ) X ( HCF ) 
(LCM )x(//C F) 

P( x ) 

2(x 4 -l|x(x + l)(x 2 +l) 

A + JC“ 4- X + 1 
2 (x 4 - 1 j ( x J -t xF^Fx + ; 

?W = 2(: 


Sol 


As 





Q9. 


Let p(x) = K)(x 2 -9)(x 2 -3x+2) 

and <7(x) = 10x(x + 3)(x-i)\ If 

the H.C.F. of p(x),q(x) îs 

1 0 ( a: + 3 ) ( a- - 1 ) , fînd their 

L.C.M. 

Sol: p(x) = 10(x 2 -9)(x 2 -3x + 2), 

<7(x) = 10x(x + 3)(x-l) 2 
H.C.F. = 10(x + 3)(x-1), L.C.M = ? 

As {L.C.M)x(H.C.F) = p(x)x<j(x) 

L.C.M. = E^xiià. 

H.C.F 

_ (x 2 -9 )(x 2 - 3x + 2) x 1 Ox (x + 3) (x - 1 f 

>dïx + 3)(x-f) 

_ ( x? _9 )( x '' - 3x -h 2) x 1 (a — l) 

= 10x(x-l)(x 2 -9)(x 2 -3x+2j 
= 1 0.x ( x - 1 ) ( x 2 - 9) ( x 2 - x - 2x + 2 ) 

= 10x(x-l)(x 2 -9)[x(x-l)-2(x-l}] 

= 10x(x-l)(x 2 -9)(x-l)(x-2) 

= 1 Ox(x— l) 2 (x 2 -9) (x - 2) 

Q10. Let the product of L.C.M and 
H.C.F of two polynomials be 

(x+3) (x-2)(x+5). If one polynomial 

is (x + 3)(x-2) and the second 

polynomial is x 2 + Ax + 15, fînd the value 
of k . 

Sol: k = ? 

Product of L.C.M. & H.C.F is 
LCMxHCF = (x + 3) 2 (x-2)(x+5) 
p(x) = (x+3)(x-2) 
q(x) = x z + Ax+15 


As p(x) x q{x) = LCM x HCF 

(x -P 3) (x — 2)^x +â v x + 15) 

= (x + 3) 2 (x-2)(x + 5) 

x'+kx+t 5 = 

{ja-'Ï) {}^£) 

x 2 + Ax + 1 5 = (x + 3) (x + 5) 

x 2 + Ax + 1 5 -- x 2 + 3x + Sx + 1 5 
x 2 +kx + 15 = x 2 + 8x + !5 
Compariîig co-efficient of V 
=> kx = 8x 

Qll. Waqas wishes to dislribute 128 
bananas and aiso 176 apples equaüy 
among a certain mimber of children. 
Fînd the hîghest nurnber of the 
Children. Wlio can gct the fruit in tins 
way? 

Soi: No. of bananes = 128 

No. of apples - 1 76 

Higliest no. of children who get the 
fruit in this way is H.C.F. 

So N’o. of bananas = 

2x2x2x2x2x2x2 
No. of apples = 

2x2x2x2xl l 

Hence required no. of children = 
2x2x2x2=16 

mss 

Simplify 

x+3 x+2 x+1 

2 2 ' ? 1 — S . x ï 1.2,3 

x -3x+2 x" -4x+3 x 2 -5x+6 


Solution 


x+3 x+2 x+1 

9 I T I T 

x -3x+2 x -4x+3 x 2 -5x+6 

x+3 _ x+2 x+1 

— 2 I - 

x -2x-x+2 x -3x— x+3 x-3x-2x+6 

x+3 + x+2 _ _ x+1 

x(x-2)-l(x— 2) J<x-3)-l(x-3) + x(x-3)~2(x-3) 



x+3 


x-t-2 


X-h 1 


(x-2)(x-l) (x-3)(x-l) (x-3)(x~2) 

(y + 3)( x — 3) 4 - (a - + 2) (x - 2) + (x + l)(x — ] ) 
(x-I)(x-2)(x-3) 

x 2 -9+x 2 -4+x 2 -1 


(x-l)(x-2)(x-3) 


3x 2 -14 


(x-l)(x-2)(x-3) 


Express the product 


x 3 -8 


k 2 +6x+8 


x 2 -4 


x -2x +1 

as an algebraic expression reduced lowest 
forms x^ 2,-2, 1 


Solution 


hâve 


By factorizing completely, we 


x 3 -8 x"+6x+8 

x— 

x -4 x — 2x + 1 

(x - 2) (x 2 + 2x + 4)x (x + 2) (x+ 4) _ 

_ 

(x-2) (x+2)x(x-l) 2 
Now the iaclors of numerator are 
(x-2),(x" + 2x+4),(x+2) and (x+4) 
and the factors of denominalor are 


X 


(x-2),(x+2) and (x— 1)' 


Therefore, their H.C.F. is (x - 2) x (x + 2) 
By cancelling H.C.F i.e., 
(x-2)x(x+2) from (i), we get the 
sitnplified form of given product as the 


fraction 


(x z + 2x+4)(x+4) 
(x-1) 2 


Dividc 


x H-x+1 


x 2 -9 


by 


3 i 

X-1 


x — 4x+3 

and simplify by reducing to lowest forms. 


Solution 


We hâve 


X -f X H" 1 


x 3 -l 


x 2 -9 


x -4x+3 


(x~ +x+l) (x 2 -4x+3) 

(x 2 -9) X (x 3 -1) 




_ (x z +x+l)(x 2 -x-3x+ 3) 

(x 2 -9)(x 3 -1) 

_(x 2 +x+l)[x(x-l)-3(x-l)] 
{x + 3)(x-3)(x-I)|x 2 + x + lj 


= (x z +x+i)(x-3)(x-l) 


1 


( x + 3 ) (x — 3 ) (x — 1 ) (x 2 + * + 1 ) x+3 


x 


Exercise 6.2 


Simplify each of the following as a 
rational expression. 

Ql. 


x-6 x 2 + 2x-24 
4" ■ 


x 2 -9 x 2 — x-12 
x 2 -3x + 2x-6 x 2 + 6x-4x-24 


W -(3) 


x 2 +3x-4x-12 


_ x( x-3) +2(^-3) * x(x+6)-4(x + 6) 
(x+3)(x-3) + x(x + 3)-4(x + 3) 

_ (*-3)(x + 2 ) + (x + 6)(x-4) 

(x + 3)(x-3) (x + 3)(x-4) 

_ x + 2 + * + 6_x + 2 + x-i-6 
x+3 x + 3 


x -f- 3 



2x + 8 
x+3 
2(jc + 4) 
x+3 


L* 

_x — 1 x+1 x 2 +lj 

(x + l) — (x — 1) 4x 

x 4 -l 

4 x 

(x — l)(x + 1) x 2 +l 

(x 2 +2x+l)-(x 2 -2x+l) 

x 4 - 

4x 

-i 

4x 

_i_ 

(X) 2 -(1) 2 X 2 +l 

x 2 +2x+l-x 2 + 2x-l 4x 

x 4 -l 

4x 

+ — 


4x 


Ax 


x 2 -l x 2 + l 


Ax 


4x(x 2 +l)-4x(x 2 -l) 
(x 2 -l)(x 2 +l) 


4x 3 + 4x- 4x 3 + 4x 4x 


Ax 

?-7 


(^r-or 

8x 4x 



Q3. 


1 


I 


x ~8x+I5 x -4x+3 x 2 -6x+5 
1.1 2 


x — 3x-5x+15 x 2 — 3x — x+3 x 2 — 5x— x+5 
1 J 2 

x(x-3)-5(x-3) x(x-3)-l(x-3) x(x-5)-l(x-5) 


- + - 


(x-3)(x-5) (x-3)(x-l) (x-5)(x-l) 
x-l + x-5-2(x-3) 
(x-l)(x-3)(x-5) 

_ x-l + x-5-2x + 6 
(x-l)(x-3)(x-5) 

2x-6— 2x+6 
(x-l)(x-3)(x-5) 

0 

(x-l)(x~3)(x-5) 

= 0 

(x + 2)(x+3) (x + 2)(2x 2 -32) 


Q4 


x 2 —9 


(x-4)(x 2 - x-6) 


_ (* + 2)(x+3) + {x + 2).2(x 2 -16) _ 
(x) 2 -(3) 2 (x-4)(x 2 +2x-3x~6) 

_ (x+2)(x+3) t 2(x +2)[(xf-(4) 2 ] 
(x--3)(x+3) (x-4)(x 2 + 2x-3x-6) 

_(x + 2) 2(x+2)(x+4)(x-4) 

x-3 (x-4)(x+2)(x-3) 

x + 2 2x+8 

— 1 

x-3 x-3 

x + 2 + 2x + 8 


x— 3 
3* + 10 


x-3 


Q5. 


x+3 1 

- + - 


4x 


2x 2 +9x + 9 2(2x— 3) 4x 2 -9 

x+3 1 4x 


- *f- - 


2x 2 +6x+3x+9 2(2x-3) (2xf-(3) 2 
x+3 1 4x 


2x(x + 3)+3(x+3) 2(2x-3) (2x + 3)(2x-3) 


i 4x 

(2x+3) + 2(2x-3) ~ (2x+3)(2x-3) 

1 1 _ 4x 

2x + 3 2(2x-3) (2x+<3)(2x-3) 

2(2x-3) + 2x + 3-2(4x) 

2(2x + 3)(2x-3) 

4x-6 + 2x+3-8x 
2(2x+3)(2x-3) 

— 2x — 3 

2(2x + 3)(2x-3) 


2{2^){2x-3) 

-1 

2(2x— 3) 

1 

2(3— 2x) 


Q6. 


A — — , where A = 

A a - 1 


1 

so •— 

A 

Now A-— - 

A 


a~l 

ü +1 

a + 1 a - 1 
a - 1 a + 1 


(a + l)’ - (a — l ) 2 
(a — l)(a + l) 


(æ 2 + 2a + 1 ) — (æ~ — 2 a + 1 ) 

(«) 2 -(V ) 2 

+ 2 a + /J 2 — ^ + 2a — y 
a 2 -T 


4a 

2 -i 

a -1 


Q7. 


x — 1 2 

- + - 


x— 2 2-x 


x + 1 


x+2 4— x* 




+ - 


2 — x 
2 


2-x 

(x-1) 

2-x 2-x 

-x + 1 + 2 


x + 1 


* + 2 (2)'-W 


X + 1 


+ 


2 — x 


x + 2 (2 + x)(2-x) 

(x + l)(2-x) + 4 
(2 + x)(2-x) 


3-x 

2 — x 

3-x 
2— x 


3-x 

2 — x 

3-x 
2 — x 

3-x 

2 — x 


2x-x" +2 — x+4 
(2+x).(2-x) 

6 + x - x 2 
(2 + x)(2-x) 

6 + 3x - 2x - x 2 ~1 

rpTi^K|\ * 

3(2 + x) — x(2 + x) 

(2 + x)(2— x - ) 

{7s¥x) (3 — x) 

{2^x) (2-x) 


3 — x 3 — x 


2 — x 2 — x 
3— x— 3+x 
2 — x 

0 


2 — x 
= 0 

Q8. What rational expression should 


be subtracted from 

x-1 


2x z + 2x - 7 
x 2 +x-6 


to get 


= 9 


x-2 



Sol: 


or 


So 


Let the required expression be A, 
2x 2 + 2x-7 . jc — I 


then 


x " + x-6 


x-2 


2x 2 + 2x -7 x l 


x +x— 6 x-2 


A 


2x 2 + 2x -7 

a-1 

a 2 +3x-2x-6 

A- 2 

2 a 2 + 2a - 7 

A-1 

a(a + 3) — 2(x + 3) 

A — 2 

2 a 2 + 2 a— 7 a- 

1 

(a+3)(a-2) a- 

2 


_ 2x 2 + 2x- 7-(x-l)(x+3) 
(x+3)(x-2) 

2a 2 + 2a - 7 — (a 2 - a+ 3a - 3) 
(x + 3)(x-2) 

_(2a 2 +2a-7)-(a 2 + 2a-3) 
(x + 3)(x-2) 

- ^ + 2a - 7 - a 2 - 2a + 3 
(x + 3)(x-2) 

a 2 -4 


(x+3)(x-2) 

- (*) 2 -(2) 2L 
(a + 3)(a~2) 

(x + 2)£^ 

(A + 3)^a>^2y 

_ A + 2 
x + 3 

Perforai the indicated operations and 
simpiify to the lowest forms. 

09 . il + *-6^s-4 

A —A— 6 A -9 


_x 2 +3x-2x-6 (-*:) _ (2) 

A 2 — 3a+2a- 6 (x) 2 — (3) 2 
a(a + 3)-2(a + 3) (x+2)(x-2) 
x(x-3) + 2(x-3) (x + 3)(x-3) 

P>rf(x-2) (x-2) 

(x-3)jj^^ïf a-3) 

_(A-2f 

(a-3) 2 

Q10 


x — 8 x " + 6x + 8 
A' - 4 A 2 - 2x + 1 

(x) -(2) a 2 + 2a + 4a + 8 

(x) 2 -(2) 2 x 2 - x - x + 1 

J ) + ( A )(2) + (2) ] a(a + 2) + 4(a+2) 


2f(x + 2) 


a(a-1)-1(a-1) 


A 2 + 2A + 4 ^ jjg^T(- y + 4 ) 
(a-1)(a-1) 

(a 2 + 2a + 4) (a + 4) 


(a-1)- 


AI1 A 4 — 8a 

Qll. — ; x 


2a-1 


-x- 


a + 3 


2a + 5x - 3 x + 2a + 4 x - 2x 


:(y-8) 


2a-1 


a + 3 


2a 2 + 6a- a-3 x 2 +2x + 4 a(a-2) 

'w’-w’l 


2x - 1 a + 3 

X — r X- 


2a(a + 3)-1(a+3) a 2 + 2a + 4 a(a-2) 
{^4^Ç)(2x^Ï) jd+2x+'4 


= 1 
Q12. 


2y 2 +7y-4 _ 4y 2 -l 


3y” — 13y + 4 6y 2 + y — 1 



2y 2 +8y- y— 4 + (2y)*-(l)* 

3y 2 — y — 12y + 4 6y 2 +3y — 2y— 1 

2y(y+4)-l(y+4) ^ (2.v + l)(2y- l) 

7(3>’-l)-4(â^-T) * 3y(2^+ï) - 1 (27+ 1 ) 


(y + 4)(£y^f) f 2y*tf(2y-l) 

= (y+4)j> < 

_ y+4 
y-4 

Q13 


V + y 2 

2 2 1 
x -y 


x+y x-y 

_x 2 -y 2 

je 2 + y 2 J 


x-y x+y 


'(S + ylf-{?-y 2 f 


( 7 cH->') 2 ~(jr-y ) 2 

(, 2 -y 2 )(*W) 


(x-v)(x+yj 


x 4 + / + 2x 2 y 2 - (x 4 + y 4 - 2x 2 y 2 )* 


( 


* 2 -y 2 )(* 2 + /) 
2 „2 


jc fc + y + 2jry - x 2 -y + 2xy 


x 2 -y 2 




/ + 2x 2 y 2 -/ -/ +2 x*y 2 
(x 2 -y 2 )(x 2 + y 2 ) 

// + / + 2xy -/ - / + 2xy 

2 2 
x -y 

4x 2 y 2 _ 4xy 


(x 2 -y 2 )(x 2 + y 2 ) ^ 2 -y 

/// 




(* 2 + y 2 ) & 


xy 


2 , 2 
x + y 


Square Root bf Alucbraic Kxprcssion 


The square root of a given 
expression p(x) as another expression 
q(x ) suchthat q(x).q(x) = p(x). 

As 5 x 5 = 25, so square root of 25 
is 5 

It means we can fînd square root of 
the expression p(x) if it can be expressed 
as a perfect square. 

Use factorization to find the square 
root of the expression 
4x 2 — 12x4-9 

DBB 

We hâve, 4x 2 - 
= 4x 2 -6x-6x+9= 2x(2x-3)~3(2x-3) 
= (2x-3)(2x-3) =(2x-3) 2 

Hence i/ür -12x4-9 
= ±(2x-3) 


-12x4-9 




Find the square root ol 


x 2 4-4 +12 
X 


n 

X 4 — | 


v XJ 


+38,x*0 


-7 1 

Wehave x 4 — y +12 
x 2 


^x+— 1+38 
x) 


x 2 +-4+2+12 


f 


1 


X -h J + 36, 


(adding and subtracting 2) 



if J n 

l V x) 

2 


(6) + (6Y 


+ 


1 ^ 
x^ — h 6 

V % ; 


+ 


since a 2 +2ab+b 2 =(a+bY 

Hence the required square root is 

1 ^ 

x + — +6 

y x j 


Find the square root of 
4x 4 + 1 2x 3 + x~ — 1 2x + 4 


Solution 


2x +3x- 2 


2x 

4x 2 + 3x 
4 a 2 + 6 a — 2 


+ 12.r + a 2 — 12a + 4 

4, 



}2x^ 


4- x~ — 1 2 jc + 4 



1 Qæ ±9x 


**“ Sx “-12x + 4 
+8 X 2 + 12a±4 


0 



r rhus square root of given 

2 

expression is ± (2a +3a-2) 


Find the square root of the 
expression 

2 2 
XX V V 

4— - +8— + 16+12— +9^— 
y y x x 

Wc note that the given expression 
is in descending powers of x. 


2— +2+3— 



Hence the square root of given 


expression is ± 


2— +2+3 


^ y 


Im . . \J 

To make the 
A 4 -10a 3 + 33a 2 -42 a +20 
square. 


ïh'Cv 


expression 
a perfect 


(i) 

(ü) 


What should be added to it? 

What should be subtracted front it? 
What should be the value of x? 

x 1 — 5x+4 


2x z -5x 
2x 2 - I0jc+4 


x 4 - 10x 3 + 33 a 2 - 42 a: + 20 

+A 4 


-10x 3 +33x 2 
-10x 3 + 25x 2 


Sx -42 a +20 

-8x 2 — 40x+16 
+ 


- 2 jc +4 


For making the given expression a 
perfect square the remainder must bc zéro. 




Henee 

(i) We should add. (2jc-4) to thc 
given expression 

(ii) We should subtract (~2x+ 4) from 
the given expression 


(iii) We should take — 2jc+4~0 to find 
the value of x. This gives the recjuîred 
value of xi.e.,x-2. 


Ql. 


i) 



Use factorisation to find thc 
square root of the foifowing 
expressions. 

4x 2 — 12.ry + 9 v 2 
= (2.i) 2 -2(2. ï )(3v) + (3 yf 
-(2x-3y) 2 


( 1 \ ) 

- x — v 

4 6 J 



Hence ^fhc 2 - i 2 xy + 9 y 2 

= y[{2x~ 3y) 2 

-±(2x~3y) 


ii) * 2 -l + — - 

4x 2 




iv) 4(a+b) 2 -12(a 2 -b 2 ') + 9(a-bf 

-\2 (« + £?)] — 2x 2 (a + i) x 3 (a - è) + !~3 (a - 

m * jlk ^ 

= [2{a+b)-3(a-b)f 
= (-a + 5bf 
= (5 b -a) 2 

Hence ^4(« + ~bf - 1.2 (a 2 - b 2 ) + 9 (a - è) 2 
~ ‘sj(~b — a) 2 


= ±(5b-a) 

4 x 6 - 12xV +9/ 

9x 4 + 24jcV+16/ 


k 


(2-’) 

M 

i+l 

(3/) 2 


2 + 2( 

V)(4y 2 )+(V) ! 


(2^-3 /f 

(3x z +4y 2 ) 


Hence 


4 x 6 - 12 xV + 9 / 


' 9x 4 + 24x 2 )- 2 + 16/ 


:-h 


r 2x 3 -3y 3 Ÿ 
3x 2 + 4>’ 2 j 


f 2 x 3 -3\’ 3 ^ 


3x l +4 y 


vi) 


x+- 


1 


x 

V •* 



(x ^ 0) 

( 

V 


/ 1 x j i 

4 x — 


•(i) 


Let 


x — = a 

x 


Squaring ^x-~ = {o) 2 

2 1 „ 2 
jc H — — 2 = o z 

x 2 + -^r = a 2 + 2 

\ x 1 

So expression (i) becomes 

-a 2 +2 + 2-4a 

= a 2 - 4a + 4 
= (a) 2 -2(a)(2) + (2f 

= {a-2) 2 

Putting value of ‘ a ’ 

f * 

= x 2 

V X 


f l ^ 

Hence - J j x 2 

x J 

^ x---2 

X 


V 


vii) 


x* t -L] -4^4 

V xi V XJ 


1 


+ 12. ..(i) 


Let xH — = a 

x 


Squaring 


f 1 

X H — 
x J 


\ 2 


(«)' 


2 1 ^ 2 

x H — — + 2 = ci 


2 i 2 
x + — = o-2 

x" 

So expression (i) becomes 

v2 


C(\ 

% 


= ( o 2 - 2 ) - 4(«) 2 +12 

= (« 2 ) 2 - 2 ( o 2 j { 2 ) + ( 2) 2 - 4 o 2 + 12 

= a 4 -4a 2 + 4 - 4o 2 + 12 
= a 4 ~ 8« 2 +16 

= ( a 2 f - 2 ( a 2 )( 4 ) + ( 4) 2 

= (. 2 -4) 2 


Putting values of a 1 


Hence 




viii) (je 2 +3x+2)(x 2 +4x+3)(x 2 +5x+ô) 

= (x 2 + x + 2x + 2) ( x 2 + jc + 3*+ 3)(* 2 + 2x + 3x + 6) 
=[x(.ï+l)+2(x+l)][x(x+l) +3(.Tr+l)][.c(,v+2) +3 (jc+2)] 

= (x + l)(x+2)(x + l)(x+3)(x + 2)(x + 3) 

= (x + l) 2 (x + 2) 2 (x+3) 2 

Hence 

■^(x 2 + 3 jc + 2 j ^jc 2 + 4x+3)(x 2 +5x+6) 

= -J(x+l) 2 (x + 2) 2 (x + 3) 2 
= ±(x+l)(x + 2)(x + 3) 

ix) (x 2 + 8x + 7)(2x 2 -x-3)(2x 2 + llx-2l) 

—(a 2 +.v+7x+ 7) ^Zt 2 +2x— 3x— 3j j^Tx 2 +14x— 3r~2lj 
= [x(x+l) + 7(x+l)][2x(x+l)-3(x+l)] 

[2x(x+7)-3(x + 7)] 

= (x + l)(x+7)(x+l)(2x-3)(x + 7)(2x-3) 

= (x + l) 2 (x + 7) 2 (2x-3) 2 

Hence 

^(x 2 +8x + 7),(2x 2 - x - 3) (2x 2 + 1 lx - 2l) 

= ^/(x + 1) 2 (x + 7) 2 (2x-3) 2 

= ±(x+1)(x + 7)(2x-3) 

Q2. Use division method to find the 
square root of the following 
expressions. 




i) 


4x" +I2xy+9y 2 + 16x+24y + 16 


2x+3v+4 


2x 


4x+3y 


4x + 6 y + 4 


4x 2 + 12xy + 9y 2 + 1 6x + 24 y + 1 6 


4* z 


1 2x$ + 9/ + 1 6x + 24 y + 16 
i &xy±py 2 


I6x + 24y + ]fo 

[px + ^y+ié 


0 


Hence the square root of given expression 


îs 


±(2x + 3y + 4) 


w\ 


ii) x 4 - 1 Ox 3 + 37x 2 - 60x + 36 



v“ -5 a- -6 


2.v -5.v 


2r-10.ï + 6 


.y 4 - 1 0.v J + 3 7 .y“ - 6().v - 36 


-K)./ >37.v- -60.V-36 
+l/Y 3 r25v 2 


-12y -603+3,6 
-1 Jx~ + bj)x ±ji6 


Hence Vx 4 -10x 3 +37x 2 - 60x + 36 
= ±(x 2 -5x + 6) 

iii) 9x 4 - 6x 3 -+ lx 2 - 2x + 1 




Hence \l9x 4 -6x* + 7x 2 -2x+l 


= ±^3jc 2 — x+l) 

iv) 4 + 25 jc 2 -I2x- 24x 3 + I6x 4 

In descending order 
= 16* 4 -24x 3 + 25* 2 -12x+4 


4 jc 2 — 3 jc + 2 


4 jt 


8.r -3x 


8r-6.ï+2 






16 a 4 - 24r + 25 jc 2 - 1 2 .r -t- 4 
.16/ 


-24/ +25/ -12a +4 

y±9x 2 


16 / - 12 *+' 
_iL 2 + IPa±/ 


Hence >/l6x 4 - 24a 3 + 25x" — 12x+4 
= ±^4x 2 -3x+2j 

v) ~ -10— + 27-10— +^2" 

y 2 y jc x 

(x*0, y *0) 



(4-10- +27-10 — + — J - 
I V 2 y JC A 2 


The required square root 



Q3. Find thc value of ’/c ' for which 
the following expression will 
become a perfect square? 

i) 4x 4 -12 jc 3 + 37 x 2 -42 x+k 



As given that the given expression is a 
perfect square, so 

Remainder = 0 


£-49 = 0 


Hence 




As given that lhe given expression is a 
perfect square, so 


Remaincler = 0 
(-&+12)x = 0 
As x*o, so -k + 12-Q 



Q4. Find the values of 7 'and ‘ tn ’ for 
which the following expression 
wlll become perfect square. 

i) x 4 + 4x 3 + I6x 2 +lx+m 


x 2 +2x + 6 



As the given expression is to be a perfect 
square, so 


Remai nder = 0 
(/-24)x + (m — 36) = 0 


As x*0, so / - 24 = 0 and m-36 = Q 

=> l_^24 and m = 36 

ii) 49x 4 - 70x 3 + 1 09 x 2 +Lx-m 


7 x 2 — 5-v + 6 



As the given expression is to be a perfect 
square, so 


(/ + 60) jc - m — 36 = 0 


As x*0, so / + 60 = 0 and -m-36 = 0 
=> [i - — 6Ô| and j m - -36 

Q5. To make the expression 

9x 4 2x 3 + 22x 2 - ï 3x + 1 2 a perfect 

square. 

i) What should be added to it? 

ii) What should be subtracted from it? 

iii) What should be the value of ‘ x »? 

3 a ; 2 - 2 t +3 

3 - ï 2 9* 4 - 1 2 a ; 3 + 22 a ; 2 - 1 3 .x + 1 2 


-2x ~m 3 +22* 2 — I3.Ï+12 


-/2a; + 4a 

6x 2 -4x+ 3 11j/x 2 -13jc+ 12 


le.i- +I2x±9 


To make the given expression a complété 
square 

i) x - 3 should be added 

ii) -x + 3 should be subtracted 








iii) For value of ‘ x ’ 

Remaindcr = 0 
— x + 3 = 0 

x = 3 

Q6. Find H.C.F of following by 
factorization 

8x 4 - 128, 12x 3 - 96. 

Solution: 

8x 4 - 128 = 8 (x 4 - 1 6) 

= 8((x 2 ) 2 -(4) 2 ) 

= 8 (x 2 + 4) (x 2 - 4) 

= 8 (x 2 +4) (x+2)(x-2) 

1 2 x 2 - 96 = 12(x 3 - 8) 

= 1 2 (x 3 - 2 3 ) 

= 12 (x-2) (x 2 +2x+4) 

Common factor = 4 (x-2) 

H.C.F = 4 (x-2) 

Q7. Find H.C.F of following by 
division method. 

y 3 + 3y 2 - 3y - 9, y 3 + 3y 2 - 8y - 24 
Solution: 

] 

y'’ + 3y 2 -3 y— 9 y' t + 3y 2 ~8y-24 

-y 3 ±3y ? ' + 3y + 9 
— 5y — 1 5 
-5(y+3) 

>> V ( \0 j 

(y -f 3) y 3 + 3y 2 -3y -9 
f -y 3 ±3y‘ 

-3y-9 
+3 y +9 
x 

H.C.F = y + 3 

Q8. Find L.C.M of following by 
factorization. 

12x 2 75, 6x 2 - 13x-5, 4x 2 - 20x +25 
Solution: 

1 2 x 2 ~ 75 = 3 (4x 2 - 25) 

= 3 ((2x) 2 - (5) 2 ) 

= 3 (2x+5)(2x-5) 

6x 2 - 1 3x - 5 = 6x 2 - 15x + 2x - 5 
= 3x (2x - 5) + l(2x - 5) 


= (3x+ 1) (2x - 5) 

4x 2 - 20 x + 25 = (2x) 2 + (5) 2 - 2(2x) (5) 

= (2x -5) 2 
= (2x - 5) (2x - 5) 

L.C.M = (2x -5) 2 x 3 (2x + 5)(3x+l) 

= 3 (2x - 5) 2 (2x+5)(3x+l ) 

Q 9. If H.C.F of x 4 +3x 3 +5x 2 +26x+56 and 
x 4 + 2x 3 - 4 x 2 - x + 28 is x 2 + Sx + 7, 
find the 
Solution: 


L.C.M = 


x 4 +3x 3 +5X 2 -Kïk +-56) | x 4 +2x* -4x 2 -x +28 


x~+5x+7 
x 2 —2.x + 8 


x +5x+7 


" 4 +3x J +5x 2 + 26.X+56 
-X±5.r 1 ±7,x 2 


-2.x + 26.x +56 


-x'' + 1 0.x 2 + 1 4x 


rC\ 




* 


8x 2 +40x+56 


— 8x“ ± 40.x ±56 
X 


L.C.M 

= (x 2 -2x+8)(x 4 +2 x 3 -4x 2 - x + 28) 


Q10. Simplify 

«) 


x 3 +x 2 +x+] x’-x'+x 


3 .. ?. 


3_ 3 

(x z + l)(x+l) (x 2 + l)(x-l) 

3(x-I)-3(x + l) 

(x 2 + l)(x + l)(x-l) 

X-3 -X -3 

(x z + l)(x + l)(x“l) 

-6 

(x 2 + l)(x + l)(x-l) 

-6 

(x 2 +l)(x 2 -lj 







1 . 


2 . 


3 . 


4 . 


5 . 


6 . 



9 . 


10 . 


H.C.F of p 3 q-pq 3 and p 5 q 2 -p 2 q 5 
is 

(a) pq(p 2 -q 2 ) (b) pq(p-q) 

(c) p 2 q 2 (p— q) (d) pq(p 3 — q 3 ) 

H.C.F. of 5x 2 y 2 and 20 x 3 y 3 is: 

(a) 5x 2 y 2 (b) 20 x 3 y 3 

(c)100x 5 y 5 (d) 5xy 

H.C.F of x - 2 and x 2 + x - 6 is 

(a) x 2 + x - 6 (b) x + 2 

(c) x-2 (d) x + 2 

H.C.F of a 3 + b 3 and a 2 - ab + b 2 is 


(a) â -f b 

(b) a 2 - ab + b 2 

(c) (a-b) 2 (d) a 2 + b 2 

H.C.F of x 2 -5x+6 and x 2 - x - 6 
is : 

(a) x - 3 (b) x + 2 

(c) x 2 -4 (d) x-2 

H.C.F of a 2 -b 2 and a 3 - b 3 is 

(a) a-b (b) a + b 

(c) a 2 + ab + b 2 (d) a 2 -ab + b 2 
H.C.F of x 2 + 3x + 2, x 2 + 4 x +3, 
x 2 + 5x + 4 is: 

(a) x+1 (b) (x + l)(x + 2) 

(c) (x + 3) (d) (x +4) (x+1) 
L.C.M of 15x 2 ,45xy and 30 xyz 
is 

(a) 90 xyz (b) 90x 2 yz 

(c) 15 xyz (d) 15x 2 yz 

L.C.M of a 2 +b 2 and a 4 -b 4 is: 

(a) a 2 + b 2 (b) a 2 -b 2 

(c) a 4 - b 4 (d) a-b 

The product of two algebraic 
expression is equal to the of 


12 . 


their H.C.F and L.C.M. 

(a) Sum 

(b) Différence 

(c) Product 

(d) Quotient 

a 1 


11. Simplify 

(a) 

(b) 

(c) 

(d) 


9a 2 — b 2 3a — b 
4a 


9a 2 -b 2 
4a-b 

9a 2 -b 2 
4a + b 

9a 2 -b 2 


9a 2 -b 2 


_. ... a 2 +5a-14 a + 3 

Simplify — x ; 

a 2 -3a -18 a-2 

a + 7 /UN a + 7 

(a) — - (b) 

a -6 a-2 




(c) 


a + 3 
a-6 


(d) 


13 . Simplify 


2 


4 i 4 
a-b 


(a) 

(c) 


1 


a + ab + b 

~a 2 '+b 2 ' 


(b) 

(d) 


a-3 
a + 2 

2 7 




1 


a + b 
a-b 

77b 2 


a-b 
a + b 

77b 2 ' 


14 . Simplify 


f 2x+y il 


f x ï 

1 

x + y J 


l x +y J 



15. 


16. 


17. 


18. 


(a) 


(b) 


(c) 


x 

x-y 

x 


x + y 

x y 

The square root of a 2 - 2a + 1 is 

(a) ±(a+l) (b) ±(a-l) 

(c) a-1 (d) a+ ! 

What should be added to complété 
the square of x 4 + 64? 

(a) 8x 2 (b) -8x 2 


(c) 


16x 


(d) 4x z 


| 

The square root of x 4 + --- + 2 is 

x 4 


x + 



n 

1 _ v 

2 n 

-i 

(b) ± 

x 2 +4 

xJ 

1 

k X ) 

- 1 ] 

(d) ±1 

(x 2 --V) 

xJ 


l X 2 J 


The square root of 4x--12x+9 is: 

(a) ±(2x - 3) 

(b) ±(2x + 3) 

(c) (2x + 3) 2 

(d) (2x - 3) 2 




19. 


L.C.M = 


20 . 


21 . 


27 


p(x)Xq(x) 
H.C.F 
P(*) 

q(x)x H.C.F 
H.C.F. = 


(a) 


(c) 


(a) 


(c) 


pOQxq(x) 

L.C.M 

P(x) 


(b) 


(d) 


(b) 


(d) 


p(x).q(x) 

L.C.M 

q(x) 

p(x)x H.C.F 

p(x)xq(x) 

H.C.F 

L.C.M 


q(x)xL.C.M p(x)xq(x) 
L.C.M x HCF= 

(a) p(x)xq(x) (b) p(x)x H.C.F 
(c) q(x)xL.C.M (d) Noue 
Any unknown expression may be 

found if of them are known 

by using the relation 
L.C.M x H.C.F = p(x) x q(x) 


(a) 

(b) 

(c) 

(d) 


Two 

Three 

Four 

Nonc 


ANS W ER KEY 


1. 

a 

2. 

a 

3. 

C 

4. 

b 

5. 

a 

6. 

a 

7. 

a 

8. 

b 

9. 

C 

10. 

! c 

11. 

c 

12. 

a 

13. 

a 

14. 

d 

15. 

b 

16. 

c 

17. 

b 

18. 

a 

19. 

a 

20. 

a 

21. 

a 

22. 

b 





